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ABSTRACT 
This project examined the philosophy and objectives of the 
tariff system of China Light and Power C o” Ltd., one of the two 
local electric power utilities. 
The costing method of the tariff system was also studied and 
reported. The performance of the tariff and its contribution to the 
Company‘s attainment of its corporate goals and objectives were 
reviewed in conjunction with the Company's strategy. 
In view of the rapidly changing environment, the author 
proposed to revise the objectives of the tariff to cope with the 
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' . . . I t was a question of confidence in Hong 
Kong to be able to raise the finance without 
guarantee from China Light or Exxon, and without any 
personal guarantors, for a project that will go well 
beyond the period of Hong Kong's "lease". The money 
was raised on the strength of confidence in Exxon and 
China Light keeping their word .... It is really up 
to China Light to prove to the Hong Kong Government 
that in its carefully worked out financial forecast 
up to 1990, the Scheme of Control, tariffs and so 
forth, will allow a margin to meet the obligations we 
have 彳门(：1广广edL In return we guarantee to Provide 
electricity in sufficient quantities to meet 
foreseeable demand up to that date ...' 
The above was a remark made by Lord Kadoorie, the Chairman of 
the Board of Directors of China Light & Power Company, Limited 
(CLP), when the Company had successfully secured a loan to meet the 
challenge imposed by the oil crisis in the early 80's, indeed there 
is a deeper meaning behind the several cents per unit of electrical 
energy and its deternrination is not an arbitrary act. 
The tariff of a power company does not just serve the purpose 
of collecting revenue. It also affects the company‘s performance in 
attaining its goals and objectives (Goldsmith, 1980). Through a 
study of the tariff system and its design policy， an evaluation of a 
\ 
company's performance can be done by measuring against its 
objectives. A deeper insight into why each unit of electrical energy 
1 Cameron N., Power, London : Oxford University Press, 1982, P.255 
2 
is so priced and how a power utility achieve its goals and 
objectives through the tariff can be gained. 
In this project, the different business strategies of CLP to 
meet the changing external environment were discussed with 
particular reference to the goals and objectives of the Company. 
The objectives of the tariff system and the costing methods were 
studied. The Cost of Service Study Model adopted by CLP as the 
basis for allocating production cost to different groups of 
customers was described in detail• The contribution of the tariff 
to the attainment of the corporate goals in CLP was also reviewed. 
Finally, due to the emerging of a new set of external 
business constraints, the Company is facing new challenges. The 
performance of the tariff under the new constraints was projected. 
A revised set of objectives for the tariff is proposed and the 







THE POWER INDUSTRY AND ITS PRODUCT 
Before analysing the costing and pricing of electricity and 
its effect on the performance of a power company, the characteristics 
of electricity, the power industry of Hong Kong and the product 
profile of electricity are examined. 
The Characteristics of Electricity 
In very simple terms, electricity is generated by generators 
in the power stations through an energy conversion process. In the 
process, energy is extracted from the fuel to drive turbines. 
Rotors of the generators, being coupled to the turbines, are thus 
rotated. Electricity is then produced on the application of a 
magnetic field. 
The energy source in a conventional thermal power stations 
can be coal, crude oil or industrial diesel fuel. Other forms of 
energy sources can also be employed, such as hydro-energy or nuclear 
energy. Hydro-power stations require reservoirs and dams whereas 
nuclear power stations are of sophisticated technological design. 
. I t is worth noting that the project lead time for the construction 
of any of the above mentioned generating stations will take at least 
4 to 6 years. The construction of the associated transmission 
network to carry the electricity generated from the generating 





Electricity is a uniform product and its quality can only be 
measured by the stability level of the voltage and frequency and the 
security of the supply source. By stability, we mean that there is 
no adverse fluctuation in the power supplied. The power company has 
obligations to maintain the stability of the electricity they 
provide within a tolerable limit. In normal day usage, there are 
small fluctuations in the supplied power but they pass away 
unnoticeably to the consumers. On the other hand, security of 
supply is of more concern to consumers as that measures the rate of 
interruption of the normal usage of electricity. There are various 
means to improve the security of the supply system through 
enhancements by the power company in the design, engineering, 
construction and operation philosophy. However, all the above 
factors followed the company's objectives which set the security 
standard of the supply power. Obviously, the quality of the 
product, its stability and security, would be directly related to 
its cost. 
Power Industry of Hong Kong 
In Hong Kong, electricity is supplied by only two power 
companies. Hong Kong Electric Company (HEC) supplies the Hong Kong 
Island and the Lairnna Island while China Light and Power Co. Ltd. 
(CLP) supplies Kowloon, Lantao and the entire New Territories. 
\ Within their respective supply areas, the Power Companies have 
monopolised the electricity industry. 
CLP was incorporated in Hong Kong in 1901 for the purpose of 
supplying electricity to Canton and Kowloon and was wound up and 
reincorporated in 1918. The Company is an electricity utility 
generating and supplying power to Kowloon and the New Territories. 
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It also exports power to the Guangdong Province of the PRC. 
The Company is a public company listed in The 6tock Exchange of Hong 
Kong. 
The demand of electricity in Hong Kong has been in an ever 
upward trend for the past decades. From the published figures, 
(China Light & Power Co.， Ltd. "Annual Report", 1990)， the maximum 
demand and the sales of electricity in the CLP system has increased 
more than four folds and five folds from 804 MW, 3.5 billion kWh in 
1971 to 4407 MW, 18.7 billion kWh in 1990; respectively. The average 
annual growth rate in the maximum demand in the 70's was 10.8 percent 
and that in the 80's was 8.4 percent, while the consumption per 
person has increased from 1,221 kWh in 1971 to 3,796 kWh in 1990. 
The Product Profile of Electricity 
With the advance of technologies and improvement in living 
standard in modern cities， household appliances have become 
indispensable. Although town gas and liquid petroleum gas (LPG) are 
also widely used for water heating and cooking; yet, electricity, 
the power source to operate most of the household appliances, has 
become a non-substitutable necessity. 
At one glance, it is natural to think that the electricity 
market is a seller's market. However, unlike other commodities, 
electricity cannot be stored economically in any appreciable 
\ amount. Power Companies do not have an electricity inventory. 
Normally, electricity is consumed on production; that is， 
electricity is only produced when it is needed. It is, therefore, 
the consumers who ultimately decide when and how much of the product 
they want to buy. The suppliers can only either meet or not meet 




demand of electricity will not be adopted because that will cause 
adverse effects both economically and socially to the society. 
Moreover, the Power Companies in Hong Kong have entered into an 
Agreement with the Government to invest sufficient capital in the 
generating plants and associated equipment so that adequate supply 
of electricity to the public can be ensured. This is a condition 
for the electricity monopoly business in Hong Kong and it is 
included in an Scheme of Control Agreement, to be discussed in the 
next chapter. 
Before discussing the cost and the tariff system, the 
relationship between the load factor of a power company and the unit 
cost of electricity needed to be examined first. 
Load Factor 
The LOAD FACTOR of a power company is defined as the ratio of 
the actual energy produced in a period to the maximum possible 
energy that could be produced in the same period. It is usually 
expressed in percentage as below, 
LOAD FACTOR = Units generated during the period x 100 
Maximum demand x number of hours in period 
Here, units generated are electrical energy measured in kWh 
and maximum demand is electrical power (rate of energy consumption) 
•measured in kW. The period of concern can be a day or a year, in 
which case the load factor will be the daily load factor or the 
annual load factor, respectively. Tha. significance of the load 
factor IS that it measures the utilisation of the capacity available 
in the specified period. If the demand is constant in a period, and 





will be 1 for that period. If there is no demand in a period, the 
load factor is 0 for the same period. It can be seen that practical 
load factors lie between 0 and 1. High load factors relate to high 
utilisation of the installed capacity. 
Load Factor and Cost 
For the past ten years, the annual load factors of CLP ranged 
from 51 percent to 55 percent, and that of HEC were between 42 
percent to 46 percent. These figures indicate that a substantial 
portion of the capacity installed by the Power Companies is for 
meeting the maximum demand. After the peak, these capacities are 
left idle. 
Based on economics, the more efficient plants will be run 
first and the less efficient plants that run on expensive fuel will 
be used last or to meet the peak demand when required. The cost 
incurred in the investment for the peaking generating facilities and 
the more expensive fuel burnt during the peak period will lead to a 
more expensive average unit cost of production of electricity during 
the peak period. It is obvious that if the load factor can be 
improved, the unit cost of electricity can be reduced. The fixed 
cost invested for the installed capacity will be spread over more 
units of electricity sold. 
A closer look into the electricity consumption pattern 
reviewed that different classes of consumers have very different 
consumption pattern. It is thus fair to question whether a customer 
who only uses the service at the off peak period of a day should 
have to contribute as much for the capacity investment, which at 
large 1s to serve other peak period users, as a customer who uses 
the services only at the peak period of the day. 
* 
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Take the examples of a typical domestic household and a 
typical industrial complex. It is immediately seen that the 
consumption of the household concentrates mainly in the evening 
period between 5.30 p.m. and 10.00 p.m. whereas the industrial 
complex demand rises sharply shortly after 9.00 a.m. up to a certain 
level and steady off extending to sometime after 6.00 p.m. with a 
little drop during the lunch hour. The industrial customers demand 
pattern thus coincides with the peak of the total demand curve while 
domestic household demand are at off peak periods. Figures 1， 2 
and 3 show typical daily power demand curves for the overall system, 
typical domestic and industrial customers. The investment of 
generating capacities by the Power Companies meet not only the 
energy requirement of consumers, but also the coincident demand of 
different consumers. It follows naturally from above that a single 
unit price of electricity for all customers cannot reflect the 
causality of the cost incurred due to different demand and 
consumption pattern of different customer classes. How to allocate 
costs to different customers classes fairly will be discussed in 
Chapter IV. 
In the following analysis， the activities, goals and 
objectives and the strategies of CLP were discussed in relation to 
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Figure 2 ： Typical Domestic Demand Curve 
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BUSINESS CHALLENGES IN THE POST WAR DECADES 
After the recovery from the War in the early 50's, like all 
other power companies, CLP had to finance heavy investment programme 
to cope with the anticipated growth and the industrialisation of the 
Hong Kong community. The strategy CLP adopted at that time was to 
channel back major portion of the profit for the capital outlay 
required. The surcharge incorporated in the tariff initially based 
on the rocketing coal price in the 50's was not removed despite that 
coal was no longer the energy source. That triggered the long 
discontent of the customers to file complaints against CLP to the 
Government. In the early 60's, the Hong Kong Government was induced 
to set up an independent assessment commission to study the 
activities of the Power Companies. The objective was to see whether 
some sort of legislation would be required to control the business. 
The proposal of the commission was， 
•(a) the establishment of a government 
authority responsible for generation, transmission, 
and distribution of electricity in Hong Kong, since 
in this way the competing interests of shareholders 
\ and consumers would be eliminated. 
(b) to achieve this, the two companies would be 
taken over by compulsory purchase rather than by 
acquisition of their share capital. 
2 
Cameron N., Power, London : Oxford University Press, 1982, P.195 
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It was, however, concluded that the electricity business 
would be best undertaken by private enterprises under some sort of 
Government regulations instead of the Government taking up the 
responsibilities of supplying electricity, as in many South East 
Asian countries. 
The Critical Problems - The First Challenge 
CLP, in the early 60's, were facing two critical problems. 
One problem was the threat of strict Government regulations which 
could suffocate the business and the other was the problem to 
finance the anticipated business growth. The two problems were 
inter-related as it was difficult to raise sufficient capital from 
shareholders nor would it be easy to obtain financing through long 
term loans if the business was to be under tight regulations. The 
Company would also not be able to comply with such tight regulations 
if it required more freedom to raise funds for its capital projects. 
It was under such background that CLP, proposing a new 
partnership with Esso Eastern Company in 1964, entered into 
negotiation with the Government. In the same year, the new 
partnership and the Scheme of Control Agreement with the Hong Kong 
Government were concluded. The Agreement had helped CLP to meet the 
major challenges. The Company could obtain the financial support 
from Esso and establish long term plans and strategies to cope with 
the growing business and the external changing environment. The 
/ 
Hong Kong Government was also assured of the commitment of the Power 
Company to serve the public such that the tariff charged to the 




Scheme of Control Agreement 
(Hong Kong Government, "Scheme of Control for Utilities") 
The Power Companies of Hong Kong, like other public 
utilities, are operating under Scheme of Control Agreements with the 
Hong Kong Government. The two Schemes for CLP and HEC are very 
similar. In essence, the Schemes govern the financial affairs of the 
electricity related activities of the Power Companies. Under the 
Schemes, the Power Companies undertake the obligation to install 
facilities of sufficient capacities. That is to ensure that 
consumers' demand of electricity are met adequately at an efficient 
and high quality standard and at the lowest possible and reasonable 
cost in light of the financial considerations. In return, the 
Companies and their shareholders are entitled a guaranteed permitted 
return for bearing the risks involved and for the capital invested 
in and retained in the businesses. 
The mechanism of the Schemes involved the setting up of an 
independent account called the Development Fund by the Power 
Companies, to which or from which the excess or deficit of the 
permitted return will be transferred. The balance of this 
Development Fund is not for dividend distribution, rather it is to 
finance the purchase of future fixed asset. Eight percent of the 
average balance is credited to a Rate Reduction Reserve account for 
N returning rebates to customers. 
Critics to the Scheme of Control Agreement are not lacking 
especially when CLP increased the tariff in 1980 through 1982. The 
criticism have been largely based on the argument that the terms are 
too favourable for the Companies such that there is no incentive for 




interest in over-expanding so that the permitted return can be 
expanded with the fixed asset as in the allowed percentage, A 
previous analysis of the subject (Chow, 1983) clarified some of the 
most popular misconception casted on the Scheme of Control Agreement 
and also provided the rationale behind the Agreement. 
The Power Companies also provide details of the accounts of 
the Development Fund as well as the Rate Reduction Reserve. A 
summary of the Scheme of Control Agreement is also provided in their 
published annual reports， disclosing more information to the public. 
Under the Scheme's Agreement, there is provision for the Power 
Company to adjust tariff annually in view of changes in the cost of 
services. Provided that the net adjustment is less than 0.8 cents 
per kWh, the Company can exercise the adjustment without further 
reference to Government. 
How the cost of services is estimated by the Company in light 
of its bearings to the tariff level is the subject of study in the 
following sections. However, CLP, signing the Scheme of Control 
Agreement with the Hong Kong Government, has committed to the long 
term future of the community of Hong Kong. The next section 
discussed the goals and objectives of CLP. 
Goals and Objectives of CLP 
In a separate analysis (Cheng, et. al •，1991)，the goals and 
、objectives of CLP have been identified from different perspectives 
using various corporate objective models. It was found that the 
Company has multi-fold objectives beside the common value 
maximization goal. By studying the business decisions, strategies 
and the past performance of the Company, the analysis concluded that 




are dominant in explaining the corporate goals and objectives 
adopted by CLP. Growth and size maximization objectives were seen 
to be complimentary to the profit maximization goal. 
The mission of CLP, as identified by the Behavioral Model, 
was to contribute to the well being and continuous development of 
the conimunity by providing electricity to power the growth of Hong 
Kong. The vision of Lord Kadoorie, the Chairman of the Board of 
Directors of CLP for the past thirty-six years, has been influential 
in setting the goals and objectives of the Company. He sees that 
the China, adopting an open door policy, will be a great opportunity 
for business especially in the South China region. He further 
expresses his confidence in Hong Kong, being the central point of 
contact of the East and West, will continue to grow in the coming 
decade (Kadoorie, 1983， 1984， 1987， 1989). His vision is also seen 
in the CLP motto, 
“BELIEVING AND INVESTING IN TOMORROW “ 
Coal as the Input - The Second Challenge 
Into the 70's and 80's, CLP faced another challenge kicked 
off by the 'oil crisis' in 1973. The average price of crude oil， 
then the basic fuel used up to 99 percent by CLP，being around 
HK$100 per ton prior to 1973，started to climb up. In 1974, the 
price was HK$360 per ton. By 1979，it reached HK$700. In 1981, it 
‘shot up to HK$1 ,255 per ton. The cost of electricity production 
escalated and the price also shot up. As CLP had already 
implemented the fuel clause tariff structure as stipulated in the 
Scheme of Control Agreement, the fuel adjustment reached 34.3 cents 
as against a comparable basic charge in 1981. The high cost of 




seriously hindered the competitiveness of CLP against Town Gas in 
the long run. 
To meet that new challenge, CLP reacted promptly and adopted 
the strategy to revert back to the old faithful fossil fuel-coal. 
Large scale 彳17651：1161七 in the coal-fired power station at Castle 
Peak and the intensive associated transmission network began towards 
the end of the seventies and extended well through the eighties. 
Substantial outlay of funds was required for the eight hundred 
minion pound sterling project. CLP was then able to obtain the 
British Government's support and a 100 percent export finance 
package was secured. 
The total financing package obtained was about US$2,000 
million, which does not mature until the year 2202, five years after 
the expiry of the New Territories lease in 1997. The first coal 
fired generating unit was commissioned in 1982 and the benefit of 
using coal as the input fuel commenced. 
Thus, with his vision and strategy, Lord Kadoorie had once 







COST OF ELECTRICITY AND ITS PRICING 
After reviewing the vision, the goals and objectives and the 
different strategies developed by CLP to meet the different 
challenges from the changing business environment, the tariff system 
of the Company will be discussed together with its costing system. 
The cost of electricity comprises of fixed and variable 
costs. The former includes the cost of capital investment, 
operating and maintenance expenses and depreciation of fixed asset, 
and the latter includes primarily fuel cost. The major part of the 
fixed costs is sunk cost and does not relate to the time of use of 
the services. These part of the fixed costs are accounted for as 
annual depreciation and are allocated as they are "included 1n the 
calculation of the return. 
It would be easy to sum up these annual costs，add a mark-up 
profit margin and then divided into the total number of units sold 
and obtain the unit price. Each customer can then be charged 
according to his consumption. However, a closer look into the cost 
structure and the consumption patterns of the customers will give a 
\ different perspective for the design of the tariff. 
Tariff Structure 
The Power Companies of Hong Kong, at present, practise price 




The following is a study of the CLP tariff system with a 
brief review of its development over the years. 
The Tariff of the Past 
In the 50's and 60's, before the signing of the Scheme of 
Control Agreement, CLP incorporated a surcharge into the basic 
general tariff. The rate for lighting and small socket consumption 
was different from that of the consumption of the other appliances 
.…―—-一一乂 • 
connected from the power sockets. Each customer had to rent two 
energy meters to register the energy units, one for the 'light' 
consumption and the other for the 'power' consumption. The 
surcharge rebate by the Power Company was a sort of voluntary act. 
As mentioned earlier, that tariff system was subject to heavy 
criticism and CLP had also pursued to revise the tariff to a more 
efficient and more acceptable one. 
The Present Tariff 
The tariff structure for electricity charged by CLP consists 
of three parts; namely, the basic tariff, the fuel clause and the 
rebate according to the Scheme of Control Agreement. 
The basic tariff part is to recover the demand-related cost, 
consumer-related cost and the major portion of the energy-related 
、cost which is the fuel cost. The fuel cost for CLP currently is set 
at HK$700 per 44 GJ of fuel. Demand-related cost refers to the cost 
associated with the supply of power to meet the customers' maximum 
demand. 
The fuel clause part of the tariff is an adjustment for the 
variation of the actual fuel cost from the above quoted figure so 
I香港中文大學国書馆藏書 1 
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that the Company is neither making a profit nor a loss under fuel 
consumption. 
The rebate 1s a refund of excess charge collected back to the 
customers. According to the Scheme of Control Agreement, 8 percent 
per annum of the average balances of the Development Fund will be 
deducted from the Permitted Return and will be credited to the Rate 
Reduction Reserve account which will be reduced by discounts or 
rebates applied in the tariff. 
CLP separate the customers into five classes. They are, 
domestic, commercial, industrial, street lighting and large power. 
Different basic tariff rates apply to different classes of 
customers. The details of these rates are in Appendix 1. It is 
seen that the domestic class of customers are charged for energy 
consumption and the other classes of customers are also charged for 
demand requirement. The energy charges follow a decreasing 
block-rate structure but there are only two to three rate blocks and 
so customers effectively are charged a flat rate when consumption is 
above the basic level. The next section describes the methods to 
design the basic tariff for the different classes. The design is 
based on an annually performed exercise known as the cost of service 
study which allocates the total costs of the Company to customer 
classes. 
\ Cost of Service Study Model 
CLP has adopted and developed a model for the estimation of 
the cost of providing electricity for different classes of customers 
so that each class of customers can be charged according to the cost 
allocated to them. The model is called the COST of SERVICE STUDY 




In essence, the total costs of the Company, consisting of 
operating expenses, depreciation, taxes and permitted return as 
allowed by the Scheme of Control Agreement, is to be allocated on a 
fair basis to the different classes of customers according to the 
causality of the cost. The return of each class of customers is 
then estimated by subtracting from the revenue received apportion to 
each class the costs allocated to it. A rate of return for the 
class is then calculated from the ratio of the return to the average 
net fixed asset allocated to the class. This rate of return gives a 
measure of the class contribution to the overall earning of the 
Company and provides information for the design or review of the 
tariff system associated with it. The unit cost of electricity for 
the class is then determined by dividing the class revenue by the 
total billing units. 
The procedures for the Cost of Services Study are briefly 
described below. 
Cost Identification 
The costs of the Company are first identified from the 
appropriate accounts of the Company's financial statement. 
Cost Functionalisation 
、 Each account is analysed and then functionalised according to 
the operating functions. In CLP, the major functions are the 
following five, generation, transmission, distribution, customer 
expenses and revenue. The first four functions are cost functions 
and each is further divided into sub-functions according to the 
nature of the cost with respect to factors such as demand, energy, 
I 
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costing period， voltage level and types of equipment. Figure 4 is a 
print out of the functionalisation of the cost in the Cost of 
Service Study Model. To functionalise the cost, the time of use of 
the services is an important factor to be considered. CLP applies 
the Base-Interinediate-Peak (BIP) principle to determine the costing 
period, as summarised below. 
Costing Period Determination 
CLP's system total power demand is highest during the summer 
months in July and August, with air conditioning consumption being 
the predominant demand which is very much temperature and humidity 
related. CLP hence defines the summer peak season to be the months 
May through October when the average temperature is above 25。C. The 
months from November to April are defined to fall into the winter 
off-peak season. 
With the summer peak demand as reference, the peak-load 
period is defined as the period when demand exceeds 80 percent of 
the reference• As the demand in the winter season is normally below 
80 percent of the summer peak, the winter season normally does not 
have peak-load period for costing. The base-load period is defined 
as the period when the power demand is comparatively lower and can 
be adequately met by the more efficient base-load plants. The 
intermediate-load period is hence defined as the period between the 
‘peak and the base load periods. The actual hours as classified by 
the above BIP method for costing are selected as below, and 












































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Peak Summer Season (May - October) 
Peak 08.00 a.m. to 07.00 p.m. 
Intermediate 07.00 p.m. to 10.00 p.m. 
Base 10.00 p.m. to 08.00 a.m. 
Off-Peak Winter Season 
Intermediate 08.00 a.m. to 10.00 p.m. 
Base 10.00 p.m. to 08.00 a.m. 
Electricity generating facilities can be classified as 
base-load units, intermediate-load units and peaking units. Base-
load units normally include the more efficient plants, such as coal — 
fired generating units and nuclear units, which are capital-intensive 
investments for the fixed costs but the variable operating fuel 
costs are low. Intermediate units such as oil-fired units are also 
expensive investments and the variable costs of fuel are relatively 
higher although they also have high efficiency. Peaking plants are 
the smaller size gas-turbine driven generator sets which are not so 
capital intensive but since they use diesel fuel, the running costs 
of these plants are much higher than the former two types of plants. 
Since each of these types of plants have their own dedicated 
application and CLP possesses all three types of generating 
facilities, the fixed costs of these plants have to be allocated 
according to how they are being used. 
In CLP, fixed costs of base-load units are apportioned into 
,three equal parts, one part is functionalised to each of the three 
costing period of base, intermediate and peak, as the plants would 
be running through the entire period. Intermediate-load units are 
apportioned into two equal parts, one part is functionalised to each 
of the intermediate and peak costing period as these plants would be 




units' fixed costs are functionalised only for the peak costing 
period as these units are normally put on just for peak lopping. 
Cost Allocation 
Cost allocation is the process of allocating the 
functional Ised costs to different classes of customers. The 
principles of allocation takes into account of the time of use, 
magnitude of consumption and classes of customers and their 
consumption pattern. The cost of providing the required services to 
each independent class of customers are different. The following 
costing concepts are applied in the CLP cost allocation system to 
determine the allocation factors. 
The cost of the functionalised electricity generating 
facilities and their associated fuel costs are segregated further 
into demand and energy components based mainly on the distinction 
between fixed and variable costs. Demand costs are allocated to 
customer classes based on their contribution to the system peak 
demand; that is, each class's demand coincident with the system peak 
is used to estimate the demand cost allocation factor. 
Energy costs, on the other hand, are allocated based on 
actual consumption, and energy allocation factors are determined 
) based on the Company's bining statistics. 
The costs of the transmission equipments, which include the 
\ 
extra-high voltage substations, cables, overhead lines and towers 
for transmitting bulk electrical power produced from the generating 
stations to the consumers centre, are allocated according to the 
contribution to the system peak demand by the various customers 
classes. Thus the same allocation factors as the generating demand 




The costs of the distribution equipments which are the lower 
voltage system for the distribution of power to each consumer, are 
allocated according to the peak demand of each class of customers, 
which may not be coincident with the Company's maximum demand. This 
is so determined as the equipments are utilised to meet the 
customers' maximum demand irrespective of the contribution of the 
customer to the system peak demand. 
Customer expenses are the costs for meters and billing 
expenses. The customer expense allocation factors are related to 
the number of customers in the class. 
In addition to the above cost allocations, revenue allocation 
factors are also derived for each customer class from the book value 
of the Company. The factors are then used to allocate the basic 
tariff revenue and the fuel clause revenue to each customer class. 
Figure 6A and 6B illustrate how the cost is allocated into different 
classes of customer classes. 
Results and Interpretation 
The rate of return for each class of customers and the unit 
cost analysis summarize the result of the Cost of Service Study. 
This result serves as a guide for the tariff designer. 
广L 
Rate of return determination 
After allocating costs and revenue to each class of 
customers, the return from each class is calculated by the following 
equation, 





000 Total Company 
111 Generation Demand Summer Base • 
112 Generation Demand Summer Intermediate . 
113 Generation Demand Summer Peak 
114 Generation Demand Winter Base . 
115 Generacion Demand Winter Intermediate 
121 Generation Energy Summer Base . 
122 Generation Energy Summer Intermediate 
123 Generacion Energy Summer Peak 
124 Generation Energy Winter Base 
125 Generation Energy Winter Intermediate 
211 Transmission Summer Base 
212 Transmission Summer Intermediate 
213 Transmission Summer Peak 
214 Transmission Winter Base 
215 Transmission Winter Intermediate 
311 Distribution Overhead Line 132 kV 
312 Distribution Overhead Line 66 kV 
313 Distribution Overhead Line 33 icV 
314 Distribution Overhead Line 11 kV 
315 Distribution Overhead Line LV 
321 Distribution Underground Cable 132 kV 
322 Distribution Underground Cable 66 kV 
323 Distribution Underground Cable 33 kV 
324 Distribution Utidergroutidi-Cable 11 kV 
325 Distribution Underground Cable LV 
331 Distribution Swicchgear 132 kV 
332 Distribution Switchgear 66 kV 
333 Distribution Switchgear 33 kV 
334 Distribution Switchgear 11 kV 
335 Distribution Switchgear LV 
341 Distribution Transformer 132 kV 
342 Distribution Transformer 66 kV 
343 Distribution Transformer 33 kV 
344 Distribution Transformer U kV . 
35L Distribution Substation, Equipment & Communication 
361 Distribution Meters . 
371 Distribution Public Lighting 
411 Consumer Expenses 
511 Purchased Power 
611 Revenue - Sales Basic Tariff 
612 Revenue - Sales Fuel Clause . 
613 Revenue _ Sales to other utilities 
61A Revenue - other income 
Figure 6A : Cost Functions of CLP 
Source : C L P . "Cost of Service Model Operation Manual.” 1985. 
• • 

















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































where, R ^ = Return from class 1 
TR^ = Total revenue of class i 
OEi = Operating expenses allocated to class i 
DePi = Depreciation allocated to class i 
Tx. = Tax allocatted to class i 
1 
= Interest allocated to class i 
DTf = Development Fund transfer allocated to class i 
The class's rate of return (ROR^ ) is then given by dividing 
the return by the fixed asset allocated to the class (FA^. )，or, in 
equation form， 
ROR . = R . 
1 T t r 
X 
Ideally, the rate of return for each class of customers 
should be the same and equal to the Company's overall rate of return 
(ROR), which is given by 
ROR = R. 
Any deviation from ROR is a measure of the cross-subsidies among the 
different classes of customers at the prevailing tariff rates. 
Figure 7 shows the rate of return of different classes of customers 
in a sample study. 
Unit cost analysis 
The revenue requirement of a class of customers is derived 
from the sum of the operating expenses, depreciation, tax and the 
：permitted return allocated to the class and then adjusted for the 
interest per annum of long term loan and any Development Fund 
transfer. Dividing the revenue requirement by the class billing 
determinant will give the unit cost of the class. The revenue 
requirement of class i (RRi ) is given by the following equation, 
with PRi denoting the permitted return of class 1, 




















































































































































































































































































































































































































































































































































































































































































































































The unit cost of the class (Uq ) is then given by 
UC. = RR-f 
1 " m r 
where CBD is the class billing determinant of class i. 
For the demand-related cost in $/kYA, the demand-related 
revenue is divided by the sum of the customers' billing demand. 
For the energy-related cost in $/kWh, the corresponding 
revenue is divided by the total sales to the customers in the class. 
For customer-related cost in $/bill, the corresponding 
revenue is divided by the number of customer bills in the class. 




































































































































































































































































































































































































































































































































































































































































































































REVIEW OF THE PRESENT TARIFF STRUCTURE 
The present tariff structure of CLP was developed more than 
ten years ago. The following is a review of the objectives and 
performances of the tariff in relation to the performance of the 
Company. 
Objectives of the Present Tariff 
The objectives of the tariff system adopted were listed below, 
1. To collect the required revenue from customers in total. 
2. To charge customers according to their contribution to 
the cost of electricity supply, as a most effective means to promote 
economic use of electricity， and as a matter of fairness. 
3. To implement load management programmes with the ultimate 
goal to improve the overall system load factor. 
4. To achieve simplicity, easiness in administration and 
public acceptance. 
5. To achieve stability in the rates themselves with minimum 
unexpected changes affecting customers. 
The above tariff objectives were set at the time when the 
Power Companies were facing rapid escalation of the price of fuel 
oil which had been the predominant energy source. It is to be noted 
that the tariff system was designed in accordance to the corporate 
goals of the Company so that the implementation of the tariff system 
I 
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would contribute to the attainment of the corporate goals. 
(Kadoorie, 1981) 
Performance of the Tariff 
The objectives of the tariff system are seen to have been 
achieved to a great extent, contributing substantially to the 
Company's attainment to "its corporate goals and objectives. By 
reviewing the Company‘s operating statistics for the past ten years, 
CLP's system load factor has not been improved with significance as 
compared to other objectives. The system annual load factor remains 
below 55 percent which means that the installed capacities have not 
been utilised to the optimal level. The tariff structure can be 
said to be not successful in introducing incentives to boost up 
off-peak demand in order that load factor can be improved. It was 
described earlier that CLP has launched some programmes on demand 
side management, such as the introduction of overnight discount 
rates for storage type water heaters in large housing estates. 
However, the improvement to the overall system load factor has not 
been very significant. 
With the review of the current tariff for the past ten years, 
it can be seen that, in conjunction to the strategies adopted by the 
CLP, in particular, the switching back to the use of coal as the 
main input energy source, the tariff has been very successful in 
\ 
contributing to the Company‘s attaining the goals and objectives. 
Electricity was provided to the general public when and where 
required at reasonably Tow cost. It has also achieved fair and 
equity in allocating cost for different classes of customers. The 
tariff has been well accepted and it is simple to be implemented. 
It can therefore be concluded, with the notion that except for the 
« 
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load factor issue which has much ground for improvement, the 
performances of the tariff has been very satisfactory. 
Performance of the Company 
The comparison of the CLP electricity price and the consumer 
price index, as shown in Figure 9， indicates strongly the 
outstanding performance of CLP in stabilising the tariff and 
achieving a very desirable electricity charge profile on customers. 
CLP has been able to collect sufficient revenues to finance 
the huge project, both to increase the generating capacities and to 
expand the associated transmission network for the bulk power 
transfer and to meet the forecasted demand of electricity. It is 
worth noting that CLP has been very accurate in demand forecasting. 
The results of their half yearly exercise to forecast the next ten 
years demand have been used as one of the basis for planning major 
development projects. 
It 1s observed that CLP has been able to cope with the 
requirements of the cost of capital, increasing operation and 
maintenance expenses and still keeping reasonable profit margin 
without raising the tariff charges for the past decade. The main 
attribute to this outstanding performance is the decision to switch 
over the fuel from oil to coal in the late seventies with the 
corresponding investment 1n the coal-fired power station at Castle 
\ 
Peak. CLP has been able to reap the fruit of that important 
decision such that through out the eighties when the coal-fired 
units successively commissioned and replaced the oil-fired units at 
old Tsing Yi Power Station, the fuel cost have been gradually 
reducing. Figure 10 Illustrates the allocation of generation to 
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Peak being used first as the base load plants. Together with 
improved efficiency, the reduction in fuel cost has more than offset 
the increase in the operation expenses. Thus, as crude oil, 
averaging three times as much expensive as coal compared on an equal 
heat value basis, is being replaced, the basic tariff part of the 
electricity charge remains practically flat. Appendix 2 illustrates 
the past ten years performance of CLP. 
Load Factor Improvement 
Various means and incentive schemes have been put forward by 
the Power Companies to increase off peak demand in order to improve 
the system load factor in the past decade，such as reduced rate for 
night time water heaters for domestic users and off peak riders for 
industrial customers. However, the load factor has not been much 
improved as these schemes have not been widely adopted. The rate of 
increase of the peak demand remains high. 
Recent research (Caramanis, Bohn, Schweppe, 1982) in demand 
side management suggests the Spot Pricing Theory which essentially 
employs a marginal costing concept. The proposal 1s such that 
information of the marginal price of electricity is passed on to 
customers through communication channels superimposed on the normal 
power lines so that customers can decide whether or not to use the 
services or to change the demand level accordingly. The theory 
postulates restraints on the demand side so that extra facilities 
can be deferred and less efficient plants need not normally be run. 
The system load factor can be improved as more customers will shift 
to less costly supply at off peak period. However, the proposal is 
still in the research stage. Whether the differential price between 
on peak and off peak electricity would have any significant incentive 
« 
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for customers to change their consumption pattern is still unknown. 
The investment of the price signaling equipment required if such a 
scheme is to be implemented will be very expensive. From the 
economic view point, the additional cost for providing the spot 
price is equivalent to the search cost for customers. It may well 
be attractive and considered only by bulk consumption customers 
whose consumption represents appreciable portion of their operating 
expenses. Other customers may just not be willing to use such 






THE NEW CHALLENGES AND THE STRATEGIES 
The external environment is never stagnant and new situations 
keep on emerging. Threats and opportunities are not lacking and the 
Power Company has to meet new challenges. 
The New Challenges 
Into the nineties， CLP faces a new set of business conditions 
quite different from the ones of the last decade. Changes in the 
fundamentals of the local and external markets, in economic as well 
as political environment, warrant a review of the corporate goals 
and objectives and also the tariff system. The followings are the 
more dominant changes in the fundamental factors affecting the 
business of CLP. 
Changes in the External Market 
The threat of a world wide economic recession has intensified 
in the first year of the 90's. U.S. economy slackened appreciably 
\ and inflation re-surged causing more restrictive monetary policies. 
The Soviet Union reformers seem to be facing the greatest challenge 
they ever encounter since they came into power. The War in the 
Middle East, although concluded， has left behind yet other problems 
to be solved. Europe is also in a state of discontent, notably as 




treatment after the reunification. 
As many of the above mentioned countries are export 
destinations of Hong Kong products, their recession will no doubt 
affect Hong Kong's local domestic production and manufacturing. The 
impact on CLP's business is seen in the marked reduction in demand 
of electricity from the industrial sector. This sector's negative 
growth rate has intensified as small factories are still moving up 
to the Guangdong province for the abundant supply of cheaper labour 
there. 
The 1997 Issue of Hong Kong 
The approach of Hong Kong's return to Chinese sovereignty and 
administration in 1997 has imposed a very different business 
environment as perceived by many local and foreign investors. Apart 
from short run speculations, risk assessment of the return to 
businesses in Hong Kong in the medium to longer terms has been a 
subject of concern. The tendency to grade Hong Kong a higher risk 
level has increased the cost of capital for investments in Hong 
Kong. Political uncertainty and the brain drain problem are the 
factors contributing to the increase in risk. CLP is affected by 
the brain drain problem and the increase in long term loan interest 
for financing large projects that can extend well beyond 1997. 
These factors can seriously hinder CLP from expanding as technical 
\ expertise and financial support are essential for a heal thy growth. 
Fuel Advantage Exhausted 
Following the final commission of the last coal fired unit in 
Castle Peak Power Station in 1990, the advantage of cheap coal fuel 
I 
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has been used up. The basic tariff will start to upturn as the 
Increase in operating cost is no longer offset by the cheap fuel 
cost. Also, the more expensive oil fired units will have to be 
scheduled to meet the prospective increase in demand in the future 
years to come, if alternative energy is not sourced and all coal 
fired units are at full output. That will mean additional charge 
imposed on the tariff for the fuel. 
Summarising, CLP is facing a more harsh business environment 
where uncertainty of future growth is high. The cost of capital is 
increasing in light of the increasing risk as perceived, and the 
advantage of the previous decisions has been exhausted. It should 
be noted that the electricity industry is a capital intensive 
undertaking, the fixed asset invested has low mobility and also 
takes appreciable lead time before they can be acquired or 
constructed. All these compound together into yet another critical 
challenge that CLP has to encounter. 
The Company's Strategies Facing The New Challenges 
With a business vision of future growth to continue both in 
Hong Kong and the South China region, and withholding a 
responsibility to the general public of Hong Kong, CLP has stated 
openly its goal of providing electricity to the local community when 
and where required at the lowest reasonable cost. 
\ Working towards the goals in the changing environment, it is 
seen that CLP has adopted different strategies characterised by a 
high degree of flexibility and optimisation. 
These strategies can be summarised as below in three headings， 
1. Deferring capital conimitment as far as possible，but 




2. Implement supply side management to improve efficiency 
and to extract the advantage of economies of scale in the business. 
3. Diversification of the business to attain a better cash 
flow position. 
Deferring Capital Investment 
The joint venture between CLP and the Ministry of Energy of 
China on the Day a Bay Nuclear Project is demonstrative of the first 
strategy listed above. By committing 10 percent of the project 
capital of the Nuclear Power Station, CLP has secured 70 percent of 
the station output to supply Hong Kong. In particular, CLP will 
purchase 92.5 percent of the station output in summer and 50 percent 
in winter. Such strategy of capacity arrangement is equivalent to 
the total of the Castle Peak A Power Station. CLP would have to 
invest in a comparable size Power Station if the joint 
venture was not coiranitted. 
Supply Side Management 
The second major joint venture CLP entered into is the 
Guangdong Pumped Storage Station (PST) in China. This project 
illustrates the first and second strategies of CLP. 
The PST basically consists of two reservoirs and the hydro 
machines which can run either as generators to produce electricity 
or as motors to pump water. The PST scheme working principle is to 
run the PST units as motors during low demand period, say overnight, 
to pump water up from the lower reservoir and store in the upper 
one. During peak demand period, the stored energy of the water in 
I 
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the upper reservoir is used to drive the PST units as generators to 
produce electricity. Such arrangement will increase the minimum 
demand of the system and the load factor of the system can be 
improved. Base-load plants can be loaded up in the low demand 
period to store energy for use in the next peak demand period. The 
PST scheme will work well with the nuclear power station since the 
more efficient nuclear plants can avoid deloading in low demand 
period; hence, the maximum benefits can be extracted. Also， less 
efficient peak load units can be replaced by the pumped storage 
units at the peak, cutting down fuel cost. 
In the PST project, CLP 1s again committing less than normal 
funding requirement for a comparable size station. 50 percent of 
the station capacity is secured by CLP. That capacity amounts to 
600 MW. Moreover， the load factor problem which has not been solved 
for long, will have been tackled effectively from the supply side. 
This will improve the overall efficiency of the system. 
Diversification 
CLP has set up a number of subsidiary companies to diversify 
its business into investment and properties development. Figure 11A 
and IIB illustrate CLP's corporate structure and investment in these 
subsidiary companies. It is anticipated that these other strategic 
business units will generate additional profit and improve the 





Figure llA : Corporate Structure of CLP 
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F i g u r e I I B : INVESTMENT IN SUBSIDIARY COMPANTKS 
1990 1989 
Sm Sm 
Unlisced shares, ac cost 300 300 
Advances 104 _ 
404 300 
Decails of Subsidiary Companies as ac 30th Sepcember, 1990 are as follows：-
PERCENTAGE OF COUNTRY OF 
ISSUED ISSUED INCORPORATION/ PRINCIPAL 
NAME SHARE CAPITAL CAPITAL HELD OPERATION ACTIVITY 
DIRECT INDIRECT 
Hong Kong 300,000 shares 100 . — Hong Kong Invescmenc 
Nuclear of HKS 1,000 ‘ • . Holding 
Investmem each 
Co. Led. 
Eleccricicy 25 shares of 100 - Hong Kong/ Consukancy 
Advisory HKS 10,000 Incemadonal Services 
Services each 
Led. 
South China 2 shares of 100 - Hong Kong Invescmeni: 
Power HKSl each Holdins 
Invescmenc 
Co., Led. 
Long Keen 1,000 shares of 100 - Hong Kong Property 
Development HKS 10 each Invescmenc 
Co. Led. Holding 
Long Keen 10,000 shares of - 100 Hong Kong Property 
Properly HKSl each Managemenc 
Services 
Led. 
Scetharc 10,000 shares of 一 100 Hong Kong Property 
Co. Led. HKSl each Holding 
Scecrank 10,000 shares of - 100 Hong Kong Properry 
Co. Led. H K S l each Holdina 
Sceccord 10,000 shares of - 100 Hong Kong Dormanc 
Co. Led. HKSl each 





PROJECTED PERFORMANCE OF THE TARIFF 
In view of the commitments of the two joint venture projects 
by CLP as described above and the prospective upturn of the fuel 
cost, CLP has to revise the tariff to secure the required revenue. 
The forecasted expenditure and the present tariff's projected 
performance by the Cost of Service Study are discussed below. 
Maximum Demand Forecast and Generating Capacity Requirement 
The following table gives the forecasted maximum demand of 
CLP and the required generating capacities to meet that demand. The 
forecast is based on a 6 percent annual growth rate. 
Generating Capacities 
Year Maximum Demand Required Planned Reserve 
1991 5130 6670 6132 (538) 
1992 5440 7070 6432 (638) 
1993 5760 7490 7422 (68) 
、 1994 6110 7943 8412 469 
1995 6480 8424 8852 428 




Projected Expenditure and Revenue Requirement 
Figure 12 gives the projected income statements of CLP for 
the next five years to 1995. It can be seen that based on the 
present tariff, the Company will have to transfer fund from the 
Development Fund to the profit account to make up the Permitted 
Return. Therefore, to avoid the Development Fund from draining too 
rapidly, the basic rate of the tariff has to be increased. 
New Objectives of the Tariff 
The objectives of the tariff system have to be updated to 
reflect the corporate goals in the new era. In essence, the tariff 
design will incorporate the following enhanced features, 
Least Cost Planning 
a. Minimum fuel cost to be achieved by encouraging the 
maximum utilisation of nuclear energy. 
b. Load Factor improvement by supply side management to be 
reflected in the basic tariff. This is to allocate the cost to all 
customers in an equitable basis as the improvement is system wide. 
Energy Conservation 
\ Increasing block rate will be adopted to encourage energy 
conservation. 
Factors to Consider for the Detailed Design of the Tariff 
The followings are the factors needed to be considered in the 




Figure 12 ： Projected Income Statement of CLP (1991-1995) ($M) * 
1991 1992 1993 1994 1995 
Revenue I V ^ 1 2 ^ 1 3 3 ^ 1 ^ 9 6 J i M 
Expenses : 
Fuel 2435 2727 3054 3421 3831 
operating 3265 3723 4170 4670 5230 
Interest on LT debt 517 680 750 790 850 Depreciation J H J 2 i 卫 卫 
Total expenses ^ ^ ^ 
Profit before Tax 4461 4443 4582 4739 4863 
Taxation J U l ^ ^ 
P r o f i t after Tax 3721 3668 3792 3932 4041 
Permitted Return J £ 1 J I ^ J ^ - i M 
Transfer to (from) (502) ** (808) (953) (1097) (1290) 
Development Fund 
* The projected figures are extrapolated from CLP's 1989 and 1990 published 
information. They are in no way related to CLP's corporate plan. 
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Price Elasticity 
The effect of increase in basic as well as demand charges on 
consumption has to be assessed. A load research programme has to be 
separately conducted to determine the price elasticity. Research 
(Pouris, 1987) indicated price change would have long run impact on 
demand. The need to distinguish between demand in the short run, 
demand in the long run and to different consumer groups has to be 
taken into account (Taylor， 1975). 
Scheme of Control 
The Scheme of Control Agreement is due for revision in the 
year 1992. As the cost of capital has increased which means the 
risk of the business undertaking has increased， it is logical to 
have a higher rate of return. The tariff shall have to reflect any 
such adjustments in the Scheme of Control Agreement. 
Load Factor Improvement 
The demand side load management process have to be continued 
when more load research data is available and consumer behaviour 
better known. This is required to achieve higher efficiency. The 
tariff structure should incorporate higher demand charge to 





The performance of the prevailing tariff system of a local 
power company, CLP, its contribution to the Company's corporate goal 
in a changing environment has been discussed in this report. 
The COST of Service Study Model of CLP has been studied. Its 
application to the tariff design and performance measurement are 
noted. Basic information of the rate of return of each customer 
class can be obtained from the study result. The contribution of 
the tariff to the Company‘s attainment of the corporate goals is 
also reviewed for the past decades. In conjunction to CLP's 
effective business strategy, the tariff has been very successful, 
both in collecting the required revenue and allocating the cost to 
customers on a fair and just basis. It is also well received by the 
customers with a simple implementation schedule. A comparison of 
the tariff among neighbouring countries (Appendix 3) also indicates 
CLP's competitive position. 
Due to rapid changes of the business conditions in the new 
era, CLP encounters more critical challenge in its business. More 
\ flexible strategies have to be formulated to cope with the new 
business constraints. The tariff objectives and design philosophy 
are suggested to be revised. 
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APPENDIX 
1. Electricity Rate of CLP 
2. CLP Ten Year Summary : Statistical Highlights 






Electricity Rates of CLP 










(Effective Since 1st March, 1987) 
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D O M E S T I C 1- The Domestic Tariff will apply where the consumption 3. Domestic Night Storage Water Heating Rate 
‘ T A D ICE is solely for domestic purposes. 
l A K I r r ⑶ The Domestic Night Storage Water Heating Rate will 
2. The charges under this Tariff will be the aggregate of be available for any supply for which:— 
‘ the following:— 
(i) the consumption is for domestic electric storage water heaters 
(a) Basic Charge from 2300 hours to 0700 hours, and 
• T ^ ‘ ( i i ) the consumer has accepted the Conditions Governing the 
T^e Supply of Electricity under the Domestic Night Storage Water 
' ' Tariff Control Net Heating Rate. 
^ • i l P ™ Monthly* m g m R^e Reba| (b) The charges for the monthly* consumption under this 
l l K f y ^ Consumption (Cents) (Cents) (Cents) Rate will b e t h e aggregate o f t h e following:-
I H H W M Each of the first 20 units 73.1 0.6 72.5 ^ ^  Basic Charge 
B ^ H H ^ j t f tach of the next_ 4g0 « 668 含 ( ^ ' ' " ^ W / B M i S ^ ^ m - . ^ ^ Rate 
' I Each unit over 500 | : 655 j。 . 6 | 64.9 [ach un扰 
(Minimum Basic Charge: $11 .OQ) (H) Fuel Clause 
A corresponding fuel clause adjustment will be made when the . 
(b) Fuel Clause _ ^ ^ ^ ^ composite fuel price is above or^ below $700 per 44 gigajoules. _ 
^ ^ ^ ^ ^ m : : : 〉产 -括 A corresponding fuel clause adjustment will be made when the » ‘ | 
^ ^ ^ • j Q ^ j , ； ^ composite fuel price is above or below $700 per 44 gigajoules. 4 j he charges under this Tariff, the Supply Rules and other 
^ conditions applicable are liable to revision at any time. 
Minimum charge per bill: $11.00 
G E N E R A L The General Service Tariff will apply where the (b) Fuel Clause 
c c D ^ / i r - c consumption is not solely for domestic purposes. A corresponding fuel clause adjustment will be made when the 
J t K V H ^ t composite fuel price is above or below $700 per 44 gigajoules. 
T A R I F F 2. The charges under this Tariff will be the aggregate of . , , .,, ^^ 
the following-— Minimum charge per bill: $11.00 
⑷ Basic Charae 3. The charges under this Tariff, the Supply Rules and other 
^ g conditions applicable are liable to revision at any time. 
、 Scheme 
‘ of 
Tariff Control Net 
Total Monthly* Rate Rebate Rate 
Consumption (Cents) (Cents) (Cents) 
Each of the first 20 units 73.1 0.6 72.5 
Each of the next 480 units 67.4 0.6 66.8 
Each of the next 4500 units 65.3 0.6 64.7 
Each unit over 5000 64.3 0.6 63.7 
(Minimum Basic Charge: $11.00) 
- ‘ s ‘ ^ 
BULK 1 -The Bulk Tariff will be available for any supply for which (c) Fuel Clause 
TA DICE a monthly consumption of 20,000 units (kWh) has been A corresponding fuel clause adjustment will be made when the 
里 O f is likely to be attained. composite fuel price is above or below $700 per 44 gigajoules. 
2. The charges under this Tariff will be the aggregate of 3. Tj^ e charges under this Tariff the Supply Rules and other 
the following-— conditions applicable are liable to revision at any time. 
. ; . :， ^ ^ 一 〜 4. Payment of any bill received later than the due date 
… … — e L d ' ^ ^ t h e m S y * maxi 二 m demand inlilo^tamperes will be subject to a surcharge of 5 % of the original a m o u n t — ^ 
、 (kVA):- due. 
Each of the first 650 kVA $20.00 5. A consumer's application for supply under this Tariff 
Each kVA over 650 $18.00 may be refused if, within 12 months prior to such 
application, he has ceased to be supplied under this Tariff 
(Minimum billing demand: 100 kVA) at his own request. 
(b) Energy Charge 
Based on monthly consumption:— 
Scheme 
of 
Tariff Control Net 
Total Monthly* Rate Rabate Rate 
Consumption (Cents) (Cents) (Cents) 
, Each of the first 200,000 units 53.2 0.6 52.6 
Each of the next 800,000 units 52.1 0.6 51.5 • 
Each unit over 1,000,000 51.1 0.6 50.5 
、 (Minimum billing units: 35 units per kVA of billing demand.) ‘ t 
t. 















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































A P P E N D I X 2 
Ten-Year Summary : Statistical Highlights 
Fiiunciul Year 1990 1VB9 1983 1987 19iJ6 19S5 19S-! 19S5 19d2 ！Wi 、 
Customers anJ Sales 
Cuicomerj 1.454.426 l.J94.6l-t l.J-»6.-ty2 1.297,415 1.24iS.565 1.200.277 1.139.100 1.07-(.379 1.011.2SI SM9.45 — 
Sulci analyili 
Service Sm 4.462 -1.024 ).666 3J56 3,1 H 、1.360 2.602 2J27 1.923 
Manutactunnu Sm 3.0J0 3.015 2.916 2.794 l A U l . l l S ：.2：0 1.924 1,7-11 l.Ol"^ 
Do.n»uc Sm 2.261 1.955 l.Sl： 1.530 l."(65 1.3 14 1.245 1,1 55 950 S7S 
China i m 636 672 402 529 •H4 -iOl 137 97 97 
Tocal Sm 10.389 9,666 8,796 3 . 2 5 9 7.477 6.600 O.J25 5.543 4.711 "(.233 
Sales, cents per kWh 55.49 53.32 53.7 1 54.27 55.09 55.27 54.68 52.60 4S».54 
Sales, mil l ioni ot IcWh 13,723 17,353 16.•197 15,376 13.777 12J43 11,444 10,137 3.956 S.545 
Annual .ncrease. % 4.8 3.2 7.) 11.6 11.6 7.9 12.9 13.2 -t S O-' 
ConiunMMion. kWh per person 3.796 3.606 3,468 3.225 2.967 2.717 2.609 2.472 2.201 2.127 
Shareholders 22.966 25.106 21,715 15.133 15.129 15.953 U.315 16.639 IS.lnO 
Employee! 6.596. 6.329 6,260 6,457 6.698 6,944 7.051 7.234 7,427 7,131 
Generation 
(including Associated Generating Companies) 
Inicalled capacity. .MW 6.132 5.455 3,-155 4.773 -1.361 3,924 3.664 3,356 3,006 1.656 
Svitem maximum demand -
. M W 4.407 4.202 3.849 3,650 3,355 2.9S7 2.710 2.53S 2,230 1.109 
Annual incr«><. % 4.9 9.2 5.5 3.8 12.3 ！0.2 o.8 11.3 3.1 c.5 
Annual load factor. % 54.3 55.0 55.3 54.3 53.0 53.4 54.3 52.0 5 1.1 52.1 
Generated, millions ot kWh 21,202 20,241 18.709 17,365 15.598 '.3.903 12.666 I U 1 7 10.126 入 563 
Senc out. millions ot kWh -
From own ^encrac.on 19,805 18.913 17,-465 16,168 M.535 13.004 11.856 10.614 9,532 9.035 
Net transier irotn/(【o> 
ocher utilities (23) 14 3 (3) (14) ?l 257 242 d5 63 
local 19,782 18.927 17,468 16.165 14.521 13.075 12.1 13 10.356 9.617 9.10J 
Fuel consumed, teraioules -
Oi l 4.469 7,375 4.423 11J53 Z9,279 42.372 56,764 74.696 92.675 100.2S9 
Coal 193,745 131,016 171,695 133,314 120.125 92.05-( 68.316 39.944 11.035 -
Tocal 198.2)4 138.891 176.118 164.667 149.404 〖34.426 125.580 114.640 10：5.760 100.2S9 
Cose Of fuel, i per gigajouie -
Oi l 17.24 18.53 13.38 :0.03 22.08 32.96 33.51 29.46 27.55 27-95 
Coal 10.S2 9.30 9.03 9.50 11.22 11.31 12.74 12.66 13-15 -
Overall 10.97 10.17 9.31 10.2： IJ.35 18.48 22.13 23.60 26.01 27.95 
Thermal efficiency, % basoJ on 
units senc out 35.93 36.07 35.71 35.J4 34.99 35.00 3-i.70 34.13 33.43 3 2.73 
Plane ava.iab.liiy. % 88.9 90.4 90.8 90.4 90.7 92.3 92.5 90.1 38.4 36.-i 
Transmission and Distribution 
Network, circuit Icilomecres -
400k V 203 '203 203 194 192 116 116 93 •^ 】 -
1321:V 5S4 545 5 12 482 454 406 373 355 344 299 
66kV 135 ZOO 200 217 V . i 233 :36 245 235 : M 
33kV ‘ 671 661 653 64 2 609 609 610 580 590 
l l icV 4,390 4.138 3.691 3.533 ‘ 3.233 2.999 ：.730 2.327 2.341 2.207 
Transrormers. MVA 30.331 29.251 27.862 24.388 22.6S2 20.752 IS.Odl 17.566 16.444 i4.CM0 
Subscacions -
Primary 159 158 155 150 H I M2 137 1 37 I JO 12-i 
Secondary 6,440 6,04ij 5.616 5,176 4,870 4.517 3,362 3.594 ).30l 
Source : China Light & Power C o .， L t d . . Annual Report 1 9 9 0 . P . 4 4 . 
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